Blockage of the renin-angiotensin system attenuates mortality but not vascular calcification in uremic rats: sevelamer carbonate prevents vascular calcification.
Hyperphosphatemia is associated with vascular calcification and increased cardiovascular morbidity and mortality. Angiotensin-converting enzyme inhibitors are beneficial in suppressing the progression of kidney and cardiovascular disease. The present studies explore the influence of enalapril and sevelamer carbonate on renal function, vascular calcification and mortality in long-term experimental uremia. Normal and 5/6 nephrectomized rats were fed a high-phosphorus diet for 4 months and treated with enalapril or the combination of both enalapril and sevelamer carbonate. The rats treated with enalapril alone or both enalapril and sevelamer had less deterioration in renal function compared to uremic control as seen by lower serum creatinine (1.6, 1.6 vs. 2.1 mg/dl, respectively, p < 0.05) and higher creatinine clearance. They also exhibited attenuated mortality (23.5, 12.5 vs. 75%, respectively, p < 0.01) and inhibition of myocardial hypertrophy. Enalapril alone did not suppress secondary hyperparathyroidism or vascular calcification. Combination therapy with both enalapril and sevelamer carbonate ameliorated secondary hyperparathyroidism and vascular calcification (calcium content: 854 +/- 40 vs. 1,735 +/- 479 microg/g wet tissue) compared to uremic controls. In these experiments, animal mortality and myocardial hypertrophy were significantly reduced by both enalapril alone and enalapril in combination with sevelamer. In addition, sevelamer carbonate induced beneficial effects on renal dysfunction, secondary hyperparathyroidism and vascular calcification.